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CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1]A fibrosis depressant which contains follistatin as an active principle. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a fibrosis depressant. 
[0002] 

[Description of the Prior Art]It is called fibrosis that a fiber ingredient increases to the part of an 
organ organization. Such fibrosis is seen on a lung, liver, the skin, etc. A few [ although the 
superfluous fibrosis in an organ causes a hardenability disease / drugs effective in preventing 
and/or treating the fibrosis in an organ ]. 

[0003]it is known that follistatin is effective in promotion of the liver regeneration after partial 
hepatectomy — **** (GASTROENTEROLOGY 1995;1 08:1 136-1 142) — it was not known that it 
is effective in prevention and/ or the therapy of fibrosis. 
[0004] 

[Problem to be solved by the invention]An object of this invention is to provide drugs effective in 

preventing and/or treating fibrosis. 

[0005] 

[Means for solving problem]When this invention persons investigated influence on the liver 
fibrosis by administration of follistatin, they find out that liver fibrosis is intentionally controlled 
by administration of follistatin, and came to complete this invention. That is, this invention 
provides the fibrosis depressant which contains follistatin as an active principle. It is thought 
that it is safe and there are also few allergic reactions also when Homo sapiens is medicated, 
since follistatin is a substance of the living body origin built with an embryonic placenta, the 
ovary, liver, etc. 

[0006]In this Description, "follistatin" is glycoprotein of the single strand of the molecular 
weights 40000-45000 which form an inactive complex with an FSH acrinia operation, follistatin 
dyad combines with one molecule of activin, and an inactive complex is formed. By complex 
formation, activin disappears the binding affinity to a receptor (Science 247 (1990) 836-838; Mol. 
Cell. Endocrinol. 1996 15; 116 (1):105-14). The amino acid sequence is indicated to NP.037541 
and NP.006341, for example. 

iOQ07]The "fibrosis depressant" refers to drugs effective in preventing and/or treating progress 
of the fibrosis in body tissues, such as the skin and an organ. An organ means the portion of the 
body which performs special functions, such as breathing, elimination, and digestion, and a lung, 
liver, bone marrow, the kidney, the heart, the pancreas, the skin. etc. are contained. The fibrosis 
depressant of this invention is effective for the prevention and/or the therapy of fibrosis in an 
organ, especially liver. 

[0008]The fibrosis depressant of this invention is applicable to prevention and the therapy of 
various diseases caused by fibroses including a part of liver cirrhosis, the fibroid lung, peritonitis 
sclerosing, nephrosclerosis, myocardosis (unusual myocardosis etc.), myocardial ischemia 
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(myocardial infarction), rheumatoid arthritis, and a scleroderma. 
[0009] 

[Mode for carrying out the invention]Hereafter, this invention is explained in detail. 
[0010]Method, for example, Biochem Biophys Res Commun. 1992, that the follistatin used as an 
active principle in this invention is publicly known 30; 185 (3) : It can prepare by the method of a 
description to 1 1 48-54. 

[001 1]An oral target or a parenteral target can be medicated with follistatin as a medicinal 
composition of a suitable pharmaceutical form with the carrier, diluent, or excipient which is 
independent or may be permitted pharmacologically to mammalian (for example, Homo sapiens, a 
rabbit, a dog, a cat, Latt, a mouse). Although a dose changes with the object disease for 
administration, condition, routes of administration, etc., For example, in using it for prevention 
and the therapy of of an adult fibrosis (for example, liver fibrosis), making follistatin into a single 
dose — usually — a 5-20microg/kg weight grade — it is good to be about 3 times of frequency, 
to be about 1 time of frequency and to prescribe a 10-1 5microg/kg weight grade for the patient 
by an intravenous injection preferably, on the 2nd at one week (a medicine is preferably 
prescribed for the patient continuation or every other day). Also in other parenteral 
administration and internal use, the quantity according to this can be prescribed for the patient. 
When condition is especially heavy, it may increase according to the condition. 
[0012]As a constituent for internal use, a tablet (a sugar-coated tablet and a film coated tablet 
are included), a pill, a granule, powder medicine, a capsule (a soft capsule agent is included), 
syrups, an emulsion, suspension, etc. are given to the dosage forms of a solid or a fluid, and a 
concrete target. This constituent can be manufactured with a conventional method and may 
contain the carrier, diluent, or excipient usually used in the pharmaceutical preparation field. For 
example, as the carrier for tablets, and an excipient, milk sugar, starch, ****, magnesium 
stearate, etc. are raised. 

[0013]As a constituent for parenteral administration, for example, injections, suppositories, etc. 
are raised and injections are good in their being pharmaceutical forms, such as an intravenous 
injection agent, a subcutaneous injection agent, an intradermal injection agent, an intramuscular 
injection agent, and an intravenous drip infusion agent. These injections are prepared by 
dissolving, suspending or emulsifying a conventional method, i.e., follistatin, to the sterile aquosity 
or oily liquid usually used for injections. The isotonic solution etc. which contain the adjuvant of 
a physiological saline, grape sugar, or others as aquosity liquid for injection are raised, A suitable 
solubilizing agent (for example, ethanol), for example, alcohol, polyalcohol. (For example, 
propylene glycol and a polyethylene glycol), a nonionic surface active agent. (For example, 
polysorbate 80, HCO-50 (polyoxyethylene(50 mol) adduct of hydrogenated castor oil)) etc. — it 
may use together. Sesame oil, soybean oil, etc. are raised as oily liquid, and benzyl benzoate, 
benzyl alcohol, etc. may be used together as a solubilizing agent. A usually suitable ampul is filled 
up with the prepared parenteral solution. The suppositories used for rectum administration can 
be prepared by mixing follistatin to the usual base for suppositories. 

[0014]An above-mentioned object for taking orally or a medicinal composition for parenteral is 
good to be prepared by dosage forms of a medication unit which suits a dose of an active 
principle. As dosage forms of this medication unit, a tablet, a pill, a capsule, injections (ampul), 
Suppositories etc. are mentioned and it is preferred per each medication unit dosage forms usual 
[ 0.125 ] - 1.000 mg, and that follistatin of 0.125 - 1.000 mg especially contains with dosage 
forms of 0.125 - 1.000 mg and others at injections. 

-£Q 015]Th o abov e -m e^tioned-medicinahcomposition m a y c ontai n other active principles, unless 
an interaction which is not preferred is produced by combination to follistatin. 
[0016] 

[Working example]Hereafter, working example explains this invention concretely. These working 
example is for explaining this invention, and does not limit the range of this invention. 
[001 7][ inhibition method W istar system male Latt (weight of 380g) of liver fibrosis by [working 
example 1] follistatin administration ]dimethylnitrosamine (it dilutes with Tokyo Kasei Kogyo Co., 
Ltd., D0761 (CH 3 ) (NNO=74.08), DMN, and a physiological saline 1000 times, and is continuation 

three-day administration among weeks about 10 microg [/g ] weight) was injected 
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intraperitoneal^. A physiological saline or follistatin (they are offer, Imicrog or 2mrcrog / 
individual by kindness of Mr. ETO, Yuzuru of Ajinomoto Central Research Laboratory) was 
simultaneously prescribed for the patient every other day from a caudal vein under halothane 
anesthesia. In a control group, tales doses of physiological salines to a DMN administration group 
were injected intraperitoneally, and it injected intravenously to a caudal vein further. It collected 
blood from an inferior vena cava of each rat after administration for three weeks, the portal vein 
inflow of the paraformaldehyde was carried out 4%, and liver was fixed. H-E dyeing, Masson- 
trichrome dyeing, and silvering dyeing were enforced ( drawin g 1 and 2). and localization of alpha- 
smooth muscle actin and TGF~beta was examined immunohistochemically (drawing 3). GOT- 
GPT-ALP in blood, and a hyaluronic acid activity value A conventional method. (GPT/GOT: Clin. 
Chim. Acta.70, F19 (1976),: ibid.. 80. F21 (1977); Clin. Clim., 24, 58 (1978). ALP;Klin. Chem. Klin.) 
Biochem. and 8 658 (1970) : ibid, and 10 182 (1972), Hyaluronic acid: Hepatology, 6: albumin was 
measured using 392-395 and 1986 by the ELISA method (Clin. Chim. Acta 31: 87-96. 1971) 
(drawing 4 -7). hydroxyproline concentration in liver was measured by the HPLC method 
(drawing 8 (Medical Technology 6 (13): 1128-1132, 1978; Anal. Biochem. 166:72-78, 1987)). It is 
the bottom ( drawin g 9) about a fixed quantity of apoptosis (death in a cell level) with a TUNEL 
assay (Circulation 1999; 100: 1909-1916). Finally a survival rate for three weeks was evaluated. 
Latt who injected a physiological saline intravenously while injecting DMN intraperitoneally — 
Latt who injected intravenously follistatin 1 rnicrog (five animals) or 2microg (six animals) while 
injecting intraperitoneally a total of 20 animals (DMN+saline) and DMN — a total of 1 1 animals 
(DMN+ follistatin) compared a survival rate ( drawing 10 ). 

[0018]The survival rate after three weeks of results w as 90.1% (inside of 1 1 animals ten animals) 
by the follistatin administration group 50% (inside of 20 animals ten animals) in the physiological 
saline administration group ( drawing 1 0 ).[ GOT-GPT-ALP-albumin and the hyaluronic acid value 
in a blood serum ] Control group -> follistatin. In comparison of a 2microg administration group. 

224.2**47.5IU/I->1 53.6**1 4.6IU/I*. 1 52.4**38.7IU/I->70.0**1 4.5IU/I*. 1 1 47.6**448.4IU/I- 

>654.0**224.8IU/I* It is 2.8 **0.3-g/dl->3.8**0.5 g/dl* and 586.2**223.2 ng/ml- 

>1 04.6**1 30.0ng/ml* (*:p<0.05v.s. physiological saline administration group). 

All accepted the improvement intentionally by the follistatin administration group ( drawing 4 -7). 
From these things, administration of follistatin showed that the impaired liver function by DMN 
could be controlled on a dosage dependence target. Although construction of the liver lobule was 
destroyed remarkably and destruction of fibrosis and a marginal board and piecemeal necrosis 
were accepted, [ H-E dyeing, Masson-trichrome dyeing, and silvering dyeing ] [ a physiological 
saline administration group ] The improvement was permitted to Tsuguaki by the follistatin 
2microg administration group ( drawing 1 and 2). Although collagen is dyed the range which 
carried out fibrosis in immunohistochemical investigation ( drawing 3) . As shown in the following 
figure of drawing 3 , by the physiological saline administration group (left figure), the part dyed by 
collagen was accepted widely, but by the follistatin 2microg administration group (right figure), 
the ranges dyed were very few and it turned out well that fibrosis is controlled. When fibrosis 
was carried out, an alpha-actin positive cell came to be detected, but as shown in the above 
figure of drawin g 3, many alpha-actin positive cells were detected by the physiological saline 
administration group (left figure), but by a follistatin 2microg administration group (right figure), it 
was hardly detected. It turned out that hydroxyproline concentration is rising by administration 
of DMN and it is accompanied by the fibrosis of a hepatic tissue ( drawing 8 ). This had also 
controlled the increase on the dosage de pe ndenc e tarffftt h y pmscribing^&Ui stati n for t he pati o n t- 
simultaneously, and also accepted the significant difference by the follistatin 2microg 
administration group. From these things, follistatin administration showed that the fibrosis by 
DMN could be controlled on a dosage dependence target. Although apoptosis was accepted to 
18% by DMN administration, apoptosis was controlled by prescribing follistatin for the patient 
simultaneously, and 8% and a significant difference were also accepted by the 2microg 
administration group ( drawin g 9). 

[0019]The impaired liver function and liver fibrosis by Conclusion DMN are intentionally 
controlled by follistatin administration, and the extent is dose-dependency. 
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Furthermore by control of an impaired liver function and liver fibrosis, it is surmised that it leads 
to decline in mortality rate. 

[0020] 

[Effect of the InventionjThe drugs of this invention are effective as a fibrosis depressant. 
[Translation done.] 
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